The Boussinesq equations describe the motion of an incompressible viscous fluid subject to convective heat transfer. Decay rates of derivatives of solutions of the three-dimensional Cauchy problem for a Boussinesq system are studied in this work.
Introduction
In this work we show some theoretical results about decay rates of strong solutions of the three-dimensional Cauchy problem for Boussinesq equations, described by the following partial differential equation problem (see [6] where the unknown are u, θ, π which denote, respectively, the velocity field, the scalar temperature and the scalar pressure. Data are the positive constants ν, χ, respectively, the viscosity and the thermal conductivity coefficients and the function f the external force field, and a(x), b(x), respectively, represent the initial velocity and initial temperature. The main objective of this work is to obtain a decay rate of derivatives for the strong solutions to the Cauchy problem (1.1). For this, we will consider the usual Lebesgue spaces L p (R 3 ) with the usual norms | · | p . We will denote L p σ (R 3 ) the closure of C ∞ 0,σ (R 3 ) = {v ∈ C Lorca obtained results of uniqueness and existence of the local solutions and regularity of solutions for Boussinesq equations [9, 10] .
Results of decay rates of strong solution were obtained by Cheng He and Ling Hsião [4] . In this paper, we are interested to get similar results for Boussinesq equations.
Results of decay rates
The main objective of this work is to establish the decay rates of derivatives about time variable and spaces variables for the strong solutions to the Cauchy problem of the Boussinesq equations (1.1). For this, we will consider a sequence of Cauchy problems for the linearized Boussinesq equations
with |a k | 3 ≤ |a| 3 and |b k | 3 ≤ |b| 3 . The first term, (u 0 ,π 0 ,θ 0 ), of this sequence is solution of the trivial Cauchy problem: 
The convergence for the above method can be seen in [2, 7] .
for some p > 2 and q > 3, and satisfying
For the pressure π k the following estimate holds:
, where the constant C 0 is independent of t and q. If
Proof. We put
We will assume by inductive hypotheses that the estimates (2.10) are true for k − 1. By the Young inequality for convolution, we can estimate the terms of (2.4) as follows:
where 1/ p + 1/3 = 1 + 1/q. Again, by the Young inequality we obtain 
analogously for temperature. We will make the case l = j (for the case l = j the argument is analogous). By the Young inequality we obtain 
and, finally,
The proof of Lemma 2.4 is a consequence from the above estimative. 
(2.32)
The main result in this paper is the following. 
Proof. Using Lemma 2.3 with q = 3, we obtain
then, for 1 < p < 2 it is easy to show
(2.36)
Let q and q * such that 1/q + 1/q * = 1 and we consider the following estimative: Now, using the standard arguments, it is easily to show that (u,θ) is a unique solution of (1.1) (see [5] ).
